Introduction
Traditional estimates on national health expenditures (NHE), including trends in the average amounts spent per capita and the average share of the gross national product (GNP) allocated to health spending, are useful indicators. These average measures have been used in analyzing reasons for rising health costs, projecting future trends, and researching policy options. The alternative methodology presented here is a preliminary look at marginal analysis-the incremental cost of health care as a proportion of the incremental change in GNP. This is one measure of the ability to finance health care. In this article, marginal analysis is described and the usefulness of this tool for understanding historical health care spending patterns and as a leading indicator of future spending patterns is discussed.
Average analysis
Health spending as a percent of the GNP is a traditional measure of health spending relative to the total output of the economy. Trends in the ratio of health spending to the GNP indicate the ability and willingness of consumers, firms, and governments to allocate consumption and production to the health care sector.
The U.S. population's increasing appetite for health care consumption is documented by the increasing share of the GNP devoted to meeting health care demands. National health expenditures as a percent of the GNP more than doubled from 1960 to 1987 (Table 1) . Health care spending as a percent of the GNP rose from 5.2 percent in 1960 to 11.1 percent in 1987. The private share increased about 65 percent (from 3.9 percent to 6.5 percent of the GNP) during the same period, while the public share increased about 250 percent (from 1.3 percent to 4.6 percent of the GNP). The surge in the government health care spending share of the GNP occurred in the late 1960's with the inception of the Medicare and Medicaid programs and in 1974 with the coverage of the disabled population by Medicare. Since that time, both public and private shares have grown in tandem. With few exceptions, both private and government shares of the GNP increased continuously throughout the entire period.
With the exception of the first year of the Medicare prospective payment system (PPS), the combined expenditures for hospital and physician's services consumed a steadily increasing share of the GNP from 1960 to 1987 as shown in Table 1 . However, the implementation of public and private cost-containment policies that focused on inpatient hospital services altered the overall growth and mix of services in the 1980's. For the 1982-87 period, the growth in hospital spending slowed and the share of the GNP stabilized. The growth in physician spending continued at about the same rate and the share of the GNP for physicians' services continued to increase, particularly during 1986 and 1987. Thus, the longterm trend of faster growth for hospital care than for physician services was reversed and the long-term pattern of combined hospital and physician spending growth was slightly lower than historical rates (Letsch, Levit, and Waldo, 1988) .
Marginal analysis
Analyzing the average relationship between health spending and the GNP is useful for understanding patterns of health spending for specific time periods and trends in these patterns over time. However, such averages, by their very nature, lag the marginal or incremental decisions of consumers and providers.
As a practical example, decisions on the purchase of health insurance are frequently made at the margin. An individual might compare his salary increase ($1,000, for instance) and the increase in his health insurance premium ($250 per year). In this example, 25 percent of his additional income is potentially consumed by increases in health premiums. He must decide how much additional income he is willing and able to allocate to the purchase of health insurance instead of to the purchase of other goods and services. Faced with simultaneous increases in rent, food, and other items, the individual's decision, based on this marginal or incremental analysis, may be to search for alternative health coverage with a lower premium requiring a lower proportion of his total income.
Many spending decisions are made based on marginal analysis as purchasers determine how much of their increased (or decreased) income is allotted to the incremental purchase of different goods or services. Marginal analysis enables public and private sector decisionmakers to use currently available information on incremental costs and the ability to pay to assist in making budgeting choices.
Marginal analysis provides several advantages in analyzing health spending for the Nation. First, examining the incremental increase in health spending as a share of the marginal or incremental increase in the GNP provides insight into the implicit marginal spending priorities of consumers and third-party payers. As will be shown, marginal increases can also be a leading indicator of future average levels of health care spending. Finally, above-normal incremental increases in spending for particular NOTE: George Kowalczyk presented some of the ideas in this article at the Society of Actuaries' Seminars on Retiree Medical Benefits held in San Francisco, Calif., and Washington, D.C., in the summer of 1988. 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 National health expenditures services or products or by specific financers of care could indicate areas where public or private policy changes are likely to be initiated.
Health policy relevance
Health care spending for the Nation can be analyzed in a manner similar to the example of the individual and his health care premium. For ease in this analysis, the 1960-87 period is broken into shorter periods that were governed by specific health policy initiatives.
The first period, 1960-65, represents the years prior to the implementation of the Medicare and Medicaid programs. The second period, 1965-72, includes the years when the effects of the Medicare and Medicaid programs on health spending were most evident. The third period, 1972-73, falls within the timeframe of the Economic Stabilization Program (ESP) for Wage and Price Controls and includes the most stringent period of that program. From August of 1971 through April of 1974, ESP was in effect. Since ESP was phased into existence, the results of these controls were not noticeable for the health industry until 1972-73.
During the fourth period, 1973-76, wage and price pressures in the health sector, pent up during ESP, were unleashed after the lifting of wage and price controls in the hospital and physician sectors. Strong growth in health care spending resulted. The fifth period, 1976-79, included the Voluntary Effort (VE) which began in the fourth quarter of 1977. The health sector was asked by government to voluntarily control the rise in hospital costs and physician fees. Selfpolicing actions by the industry were felt to be preferable to explicit cost controls.
The VE was losing its effectiveness during the sixth period, 1979-82, as cost pressures within the health sector built up. These pressures led to the passage of the Tax Equity and Fiscal Responsibility Act of 1982 (TEFRA), which limited hospital cost increases, and to the passage of the Medicare prospective payment system (PPS) legislation in 1982. During the seventh period, 1982-85, PPS was implemented and this had a dramatic effect of containing the growth in spending for hospital inpatient services. The last 2 years, 1986 and 1987, are presented separately, because grouping them could mask trends which may be emerging.
Gross national product growth patterns
In calculating national health spending as a proportion of the GNP, the effects of the denominator can be as, or even more, important than the numerator in affecting the change in share. Although time periods have been grouped according to health policy relevance, the influence of GNP growth on the average and marginal share devoted to health must not be ignored. During periods of slowerthan-average growth in real GNP, health spending tends to rise as a proportion of the GNP (on average and at the margin); in contrast, faster-than-average real growth in the GNP usually corresponds to slower growth in the ratio of NHE and the GNP on average and at the margin.
The pre- Medicare and Medicaid (1960-65) , ESP (1972-73) , VE (1976-79) , and PPS (1982-85) periods were times of higher-than-average real growth in the GNP (Table 2) . Holding all other factors constant, the expectation would be for health spending to grow more slowly relative to the GNP during these periods, resulting in shares of GNP at the margin being closer to the average. The opposite would tend to occur during the post-ESP (1973-76) and the post-VE (1979-82) periods when real growth in the GNP was slow or negative: One would expect to see higher-than-average marginal growth in NHE relative to GNP, independent of any actions relevant to health policy during these periods. 1960-65 1965-72 1972-73 1973-76 1976-79 1979-82 1982-85 1985-86 1986-87 1960-80 1980-87 1960-87 
Analysis of health spending
Health spending as a percent of the GNP at the margin has typically been higher than health spending as a percent of the GNP on average (Table 3) . During the 5-year period prior to the advent of Medicare and Medicaid, NHE as a percent of the GNP at the margin was 7.9 percent, while the average share was 5.6 percent. The marginal share during the 1960-65 period foreshadowed the eventual rise of the average share of the GNP to 7.9 percent in 1974. Similarly, the 1965-72 marginal share of 10.3 percent became reality on average in 1983, and the 11.2 percent marginal share of the 1973-76 period was almost reached by 1987. When the marginals are calculated using a 5-year moving average over the 1960-81 period, the marginal percent of the GNP becomes the average percent of the GNP in approximately 9 years. Although there is no assurance that this relationship will hold over other periods, it does illustrate how marginal analysis can be a tool to anticipate future growth in health spending.
The average and marginal shares of national health expenditures as a percent of the GNP are shown in Figure 1 and Table 3. In the pre-Medicare and Medicaid period , the marginal share (7.9 percent) led the average share (5.6 percent) of the GNP by 2.3 percentage points. With the implementation of the Medicare and Medicaid programs , the gap between the average (6.9 percent) and marginal (10.3 percent) shares widened to 3.4 percentage points as access to care was made available to more of the un-and under-served persons.
The wage and price controls of the most stringent portion of the ESP period (1972-73) was associated with a suppression of the marginal share (6.4 percent) of the GNP to 1.3 percentage points below the average (7.7 percent), only to rebound in the post-ESP period . At that time, the marginal share (11.2 percent) exceeded the average share (8.1 percent) by 3.1 percentage points. The marginal and average shares of the GNP were similar (8.8 and 8.5 percent, respectively) from 1976 to 1979, the era of the VE.
The growth in the marginal share of the GNP going for health in the pre-PPS era (1979-82) might indicate the need for intervention in cost control. The marginal share (16.6 percent) grew 7.2 percentage points above the average (9.4 percent). During PPS , the difference between the average (10.4) and marginal (11.2) shares of GNP narrowed to .8 percentage points, only to have the difference between the marginal and average rise again in the post-PPS years . National health expenditures were about 16 percent of the GNP at the margin during 1986 and 1987, similar to the margins exhibited during the pre-PPS years .
Hospital expenditures as a percent of the GNP on average and at the margin are illustrated in Figure 2 . Hospital care, the largest sector of care within the national health expenditure series, accounts for 40 percent of total health care spending. As a result, hospital care is one of the categories of care most frequently targeted by public and private financers for cost control.
During the pre-Medicare and Medicaid period , hospitals' marginal share of the GNP (2.6 percent) was greater than the average share (1.9 percent), indicating that hospital spending was increasing faster than the GNP. With the implementation of the Medicare and Medicaid programs , the gap between the average (2.5 percent) and marginal (4.2 percent) shares of the GNP 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 Period 1 1960-65 1965-72 1972-73 1973-76 1976-79 1979-82 1982-85 1985-86 1986-87 In the following equations, HS represents any health spending category, GNP is the gross national product, n is the current year, and a is the year at the beginning of the period. widened. For 1972-73, the marginal share (2.6 percent) fell below the average (2.9 percent) as the effects of the most stringent portion of the ESP were felt, compounded by the fast growth in the GNP. During the post-ESP era , the gap between the marginal (5.2 percent) and the average (3.2 percent) broadened to 2 percentage points.
Year
The period of the VE (1976-79) saw the marginal and average shares of the GNP converge for the hospital sector. These data confirm that the goals of VE were met during the early years of the program. As stated in the Voluntary Effort Quarterly, "One of the primary goals of the Voluntary Effort is to significantly narrow the gap between the growth rate of hospital expenses and the growth rate of nominal Gross National Product (GNP). This goal was chosen because hospital spending has taken an increasingly larger share of GNP during recent years. Nominal GNP was also chosen because it includes the effects of real economic growth and inflation, just as total hospital expenses include the effects of inflation and growth in volume of services." (Rosmann, 1979) . In the pre-PPS period , the pressure of faster growth in the share of the GNP at the margin was intense for hospitals, with the gulf between the average (3.9 percent) and marginal (7.3 percent) rising to 3.4 percentage points. During the TEFRA and PPS implementation period , the marginal share (3.7 percent) of the GNP for hospitals sunk below the average share (4.2 percent). For 1986 and 1987, the hospitals' marginal share of the GNP (5.2 and 5.7 percent) exceeded the average share (4.2 and 4.3 percent), pointing toward continued future growth in the hospitals' share of the GNP.
This article is a preliminary examination of the complex association between health spending and the GNP. It is worth discussing some caveats and cautions when analyzing spending patterns in the average and marginal relationship between health spending and the GNP. First, neither the average nor the marginal relationships of health spending to the GNP indicates how much should be spent on health care relative to other goods and services. This is a normative question that has to be explicitly addressed based on societal priorities. Second, marginal analysis of health spending to the GNP should not be used in isolation from other types of analyses to examine trends in health spending. Instead, it should be viewed as a complementary approach that organizes the data in a different way to help clarify spending patterns and choices. A single method of data analysis cannot substitute for prioritized spending choices based on relative costs and benefits. Thus, marginal analysis cannot substitute for judgments in making spending choices, but it can bring additional information so that the decision process is clarified.
Another important point to keep in mind is that a change in marginal or average percent of the GNP can have different implications for health policy depending on whether the change is driven by change in the GNP or health spending. If the marginal and average portions of health spending to the GNP should rise sharply, this may be the result of a precipitous drop in real GNP rather than an acceleration in health spending itself. The appropriate policy choice may be to stimulate growth in the GNP, not to slow health spending. The GNP fluctuates substantially more from year to year than health spending. Thus, it is important to diagnose why the marginal and average trends are shifting. It is also appropriate to focus on patterns of marginal spending over a period of years rather than to look at 1 or 2 years in isolation.
Summary
The higher level of incremental health expenditures relative to incremental GNP since 1980 may not be sustainable for the long run, but trend lines indicate further increases in the share of the GNP allocated to health in the near future. The most recent Government projections indicate that health spending will continue to rise as a percent of the GNP, reaching 15 percent in the year 2000 (Health Care Financing Administration, 1987) . This projected increase in the future average ratio of health spending to the GNP reflects, in part, current trends in marginal contributions that are higher than the average.
There are numerous theories as to how much society is willing and able to, or should, allocate to the purchase of health care relative to the GNP (Ginsberg, 1985) . The trend of increasing health spending relative to the GNP, at the margin, is consistent with the theory that economic growth over the long run generally contributes to rising shares of national income committed to health care. Indeed, some argue that the United States, despite the rising share of the GNP devoted to health, is not spending enough on health care and that additional health care spending or reallocation of existing spending is required for the 37 million persons without public or private health insurance (Blendon, 1988) .
In summary, the alternative methodology for measuring health spending trends compares the increment in health spending with the increment in the GNP as a measure of ability to pay. This method of analysis cannot solve the myriad of health cost problems, but it can help clarify the choices and judgments that society is implicitly making at the margin. By making these marginal allocation decisions more explicit, public and private decisionmakers can presumably make judgments that conform more closely to society's preferences, whether it be for more or less spending on health. This, in turn, should enhance the well-being of society.
